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The DES Photometric System



DES Science Requirements

“Internal Calibration”

“Relative Calibration”

“Absolute Calibration”

“System Response”



Photometric calibration methods



All-Sky Photometry

“Method 1”

Performed on a night by night basis.

Aims to solve for internal, relative, and absolute calibration.



Relative Photometry

“Method 2”

Performed on entire survey.

Aims to solve for internal calibration.



Calibration in other surveys



COSMOS- Subaru SuprimeCam

Dither pattern with small 
overlapping edges

All-Sky Photometry



COSMOS- Subaru SuprimeCam

Measured magnitudes

scattered light corrections

zeropoints

Scattered light correction map



SDSS Stripe 82: Industrial 1% Photometry

Many repeat observations of the 
same area.

Break problem up into “absolute calibration” and 
“relative calibration” parts

Break problem up into “internal calibration” and 
“relative calibration” parts

Auxillary Telescope+ 
Relative Photometry



SDSS Stripe 82: Industrial 1% Photometry

Average the repeat magnitudes

Use PT photometry to get single 
bandpass absolute and internal 

calibration part.

Use star colors to get relative 
calibration part.



SDSS Uber-calibration

Stripe pattern with small 
overlapping edges

Relative Photometry



SDSS Uber-calibration

Measured mags Instrumental mags atmosphere

flat field



SDSS Uber-calibrationAncillary data

Residual uncertainities

Best constrained

Least constrained
an overall zp



Calibration in the DES



Massive overlapping data

tiles 1 2 3 4 5 6 7 8 9 10

2010 23 79

2011 5 12 26 64

2012 2 3 5 15 30 51

2013 2 3 4 8 17 33 41

2014 2 3 5 10 19 31 34

% covered by n tilings

95% of observations taken within 0.17 of airmass 1.17



Hybrid method

From D. Tucker
If calibrated, assume deviation is zero



White dwarfs and calibration

1. Assume we have performed internal calibrations, so we have star 
magnitudes that inside a bandpass have <2% deviations, but with arbitrary 
zeropoint. This is true for all 5 bandpasses.

2. Assume we have measured precise and accurate system response curves.

3. Assume we can measured T for 100 white dwarfs, can predict spectra for 
them, and have created mwd for all white dwarfs and bandpasses.

4. Then:

- Absolute calibration for i-band only

1. zeropoint(i) = Σ (mwd - mi )/n

- Relative calibration for g-i, r-i, i-z, i-y

1.zeropoint(g-i) = Σ (( mwd,g  - mwd,i) - (mi,g - mi,r) )/n



Precam benefits



Precam Benefits

 Given a Precam survey that produced standard stars observed in a 
reasonable fraction of main camera pointings, then:

- DECam need not, in normal DES operations, observe other standards

- The frees up DES observation time to observe more of the survey

1.



Precam Benefits

2.

3.



The DES Survey

22

Supernova Fields
                      RA               Dec     
CDF South      52.5              -27.5    deep
Stripe 82         55.0                 0.0    deep
Elias S1              0.5             -43.5    wide
XMM-LSS        34.5               -5.5     wide
SNLS/VIRM     36.75              -4.5     wide


